Transverse optical forces and sideways deflections in subwavelength-diameter optical fibers.
We investigate transverse optical forces exerted on the endface of subwavelength-diameter (SD) optical fiber by using a finite-difference time-domain (FDTD) method. Detailed spatial distributions of transverse optical force along the fiber axis can now be accessible, based on which the dependence of transverse optical force on transverse cross sections, oblique-cut endfaces and high-order mode are carefully studied. Our numerical results demonstrate that either asymmetric cross section or oblique-cut endface would dominantly contribute to the transverse optical force and the corresponding sideways deflection of SD fiber, which is in good agreement with previous experimental observations. The novel behavior of transverse optical force by the high-order mode would give rise to new guidelines for constructing high-performance optomechanical devices.